Streamflow in Walker River Basin
In most years, Walker River is the primary source of water for Walker Lake. Flow in the river is mainly from precipitation in the eastern Sierra Nevada of California. Streamflow from the Sierra Nevada has averaged 327,000 acre-feet per year (acre-ft/yr) for 55 years, 1939-93 (table 1 and fig. 2 , total for sites 1 and 5).
All flow data in table 1 are adjusted to the 55-year period of continuous record at site 4 ( fig. 2) , because, although this site does not have the longest streamflow record, no upstream reservoirs or irrigation diversions exist and streamflow has been measured continuously at the site since 1939. Long-term average annual flows were estimated by comparing the average annual flow at a stream-gaging station with the average annual flow at site 4 for years of concurrent record. Then, this partial record was adjusted to a long-term average using the 55-year average at site 4.
Streamflow is measured approximately where the principal streams enter and exit each valley ( fig. 2 ). Little ground water flows between valleys, so the differ ence between streamflow entering and exiting a valley can be used to estimate the consumption of surface water in the valley (table 2) . Streamflow is consumed by evaporation and transpiration from irrigated crops and pasture land, natural vegetation, and water surfaces. River water also recharges ground-water aquifers.
In some valleys, local streams also contribute surface-water flow. Thus, estimates of surface-water consumption in table 2 are minimum values, because local streamflow in valleys may not have been measured. In Smith Valley, 8,700 acreft/yr of Desert Creek flow has been included in the water budget. In Antelope Valley, the contribution from Mill and Slinkard Creeks is unknown, so the difference of 15,000 acre-ft between average inflow and outflow underestimates total surface-water consumption.
Water Budget for Walker Lake Walker Lake volume decreased from 8,660,000 acre-ft in 1908 to 2,060,000 acre-ft in 1994-an average 76,000 acreft/yr. Walker Lake lost an average of 59,000 acre-ft/yr during 1939-93-less than during 1908-94 mainly because of decreasing lake-surface area.
The average annual volume of water entering Walker Lake from Walker River during 1939-93 was estimated to be On the basis of streamflow data for 1939-93, an average 52,000 acre-ft of Walker River water was consumed annually between the Wabuska gaging station and Walker Lake. River water was consumed by evaporation from the river surface and Weber Reservoir, evapotranspiration from natural vegetation and irrigated lands, and recharge to ground water.
A water budget for Walker Lake using the estimated average annual 55-year flow of Walker River into Walker Lake, ground-water inflow, and local surfacewater inflow, combined with estimates of average annual precipitation and evaporation for the July 1994 lake-surface altitude of 3,944 ft (area of 33,300 acres) is presented in table 3. The water budget shows that, assuming hydrologic conditions remain the same as 1939-93, about 33,000 acre-ft/yr of water in excess of the long-term average is needed to maintain the 1994 lake-surface altitude.
Lake Salinity
The dissolved-solids concentration of Walker Lake changes primarily in response to changes in lake volume that result from fluctuating lake-surface altitude ( fig. 3 ). Dissolved solids in Walker River, local surface-water inflow, groundwater inflow, and precipitation falling on the lake, salts carried into the lake by wind, and salts moving upward into the lake from lake-bottom sediments add to the dissolved-solids content of the lake. However, because evaporation removes water and leaves dissolved solids, the dominant control on lake dissolved-solids concentration is the amount of water in the lake. This is indicated for Walker Lake by the close correspondence between changes in dissolved-solids concentration and changing lake-surface altitude ( fig. 3) .
To maintain the dissolved-solids concentration at the current (July 1994) level of 13,300 mg/L, about 33,000 acreft/yr more water than the long-term average is needed (table 3). To reduce the 1994 dissolved-solids concentration to 10,000 mg/L, the lake-surface altitude would need to be raised approximately 20 ft-to 3,964 ft-which is equivalent to about 700,000 acre-ft of water. Then, to maintain this lake level, an additional 47,000 acre-ft/yr more water than the long-term average would be needed, assuming 1939-93 hydrologic conditions. An estimated average 66,000 tons of dissolved solids have been added to Walker Lake annually between 1882 and 1994. Thus, even with a stable lake-surface altitude, dissolved-solids concentration will slowly increase because Walker Lake is a terminal sink. 1916-36, 1958-93 1921, 1926-28, 1958-93 1915-23, 1948-77 1903-04, 1921-22, 1926-34, 1939-40, 1944-87, 1990-93 Table 1 . Average annual flow for gaging stations on principal streams, 1939-93 [Data from U.S. Geological Survey. Averages for sites 1-3 and 5-8 are partly estimated on basis of complete 1939-93 record for site 4 (see text); all averages are rounded to nearest 1,000 acre-feet] Figure 3 . Dissolved-solids concentrations and lake-surface altitudes for Walker Lake, 1882-1994. Dissolved-solids data are from Russell (1885, p. 70), Benson and Spencer (1983, p. 35) , Nevada Department of Environmental Protection, Desert Research Institute, and U.S. Geological Survey WATSTORE data base. Lake-altitude data are from Rush (1970) and U.S. Geological Survey WATSTORE data base.
